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(54) PACKET SCHEDULER 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize band assurance and fair 
surplus band distribution, while preventing malfunctions caused by 
deviation between a packet transmission scheduled time and an 
actual time which is caused by calculation error in WFQ calculation. 
SOLUTION: A packet scheduler 3 controls packets, which waits to 
be transmitted by a plurality of queues to which a weighing factor is 
set based on an output assured band, and decides order to transmit 
top packets housed in queues. There are provided a queue control 
means 31 which selects/controls a queue, in which: a packet to be 
transmitted with top priority is housed, based on a' control 
information for packets waiting to be transmitted in queues and a 
transmission scheduled time information acquired by calculation 
using the weighting factor, and a correcting means 33 which 
connects the process of the queue control means 31, based on a 
current time information. 
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fete. 
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(2) 2002-217958 

2 

[0 0 0 2] 

[0003] I P (Internet Protocol)-^. ATM(Asyn 
chronous Transfer Mode);S:<»:<Oftffitt. ±)i®C:ri:# 

[0 0 0 4] *fc, ^yhU-ifizm^iniMWt&K 

c©fc«e)> /ly-y l>feJigmT^i.^n■en«K 
20 i3.n'ryV^m.^WLX\t. Vy\iy^^t\zmtL\Z. 9t 
Atl^fefflb/tiJ (FIFO ; First-In First-Out):;?S® 
^^^mxm^^ni,^=L-i^U^. ^Vy\::yi7\z 
'^m-&ntz^i$,i<^m.\.-0'0. ^Vy\zy^0^a.--\Z 

^n^ixtzn'ryh(nmmmw^t:^'^rhn^yh7.';r 
>>j.-^}>ifl3^ifi^"mt.ii^. z.<r>iiois.n^yV7. 
^'Ja.-^)>^l3^t^X. WFQ (Weighted Fair Q 
ueuing)lCj;57;i^:rfUXA!!)tJ;<tte.tXTti.5. WF 
Qtt^t^Ttt, «iiJA«A.K.Parekh and R.G.Gallager," 
A Generalized Processor Sharing Approach to Flow C 
30 ontrol in Integrated Service Networks :The Single-N 
ode Case" , IEEE/ACM Trans. on Networking, vol. I, pp. 
344-357, June 1993lC8a«$*lTt»5. 
[0 0 0 5] 019tt. ii'&ia^^yhrJ-i/ Ai<On^y 
h teMSB tc*3 It S W F Q T U X A fc -5 

'ry hmMm^^mm-t^tc^oimxh^. z.<nmi 9 

lCtet,>r. 1 0 1- 1~1 0 l-n«^i-, 10 2tt 

10 1-1-10 1 -nlC^jtStlTt^^/l^r 

y V(nm^m!^i^^1r^n'ry Kx^v'i-^T?* 

•5. 

40 [0 0 0 6] C©0 1 9C*5tiT. & S^t-yi^ t r 1 
~ t r nOn^ry htt-5-n^n<^+a.- 1 0 1 - 1 ~ 1 
0 1 - n iCteSS^n. §+3.- 101-l~101-n 

\z^n^nitn'ryv\t¥\¥o^^x&,-n^n^, * 

fc, +I1--1 0 1 - i ( i ; l~n) \Z\t=^m^m\Z)iL 

[0 0 0 7] C©01 9(C^T/1^r>y hXirj?a-5 1 
SO 0 2TB, IfTi'x-f :/«SB®+3.-©^^!*m^^^£^¥ 
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Atf+a-i 0 1- i(^eF D^etToic (1) St; 

SC (2) {Ccl:0tH?LJ#^nfc&+3.-l 0 1-1- 

[0 0 0 8] ^IdT. r i ti^^iL- 1 0 1 - i <7) t 

r i =* i XR/<f) b 
F i=max{F' i. t i) + L 
-titti^. S 2 0 iC^-Tct -5 f^. ^ (2) omiJSmax 
{F' i, ti}tt, itM»Cffl:^jLfc+rL- 1 0 1 - i (0 

[0 0 10] |&a-rn«, mi^maxlF' i. til 
n^v h?Ji^ai[+:i-l 0 1 - i tciiJlf-r^i:<^^'5t^iH 

x\%. ti0:^f)^F' i^K^hmnftmm^Mts^t\z 

u^(Dx. t [(Dm^ifwrnrntr^o m\z. m2o\z 

yhi^mmr^t^^oiRUXit. F' I i J; o 

[0 0 11] Hft^L;^^'9tC, n^y h:^^z^zL-y 1 

0 2T«, z.o^'^^zvr^Wi^nrcF \ tcsti^^^T. 

:/'^m(D^zL- 1 0 1 - i ^ii^^LT, 1 0 

1 - i \zMLr9cm/^^y h<Dmmm9rs^fTfs.Oo u 

jim^nrc+rL- 1 0 1 - i (D^cm/'^^y h<omm 

l-^mMF Wt. F' \ tLX'^m/^'ry h(DF I WrW 
\zm^^^n^o c<D^o\z. /i^y h:^^i^jL-y 1 0 

2T«> /"^^yhmmo^rzmzF'KDm^^y^'j^y 
h«!i3iT*o *si-n«. -z>(DA^yht)mm^tix 
^m\za\f3^ti^rzzf\z. sjL\^^^=L-<D0kmz^^F 

iH-^ (iC (1) RZf^ (2) #Bg) h 
[0 0 12] ±)^c7)r<h^WFQ7;l/=fUXA^jifflL 
(2) (7)|fSLtC4i5l.^Tffll^^n'5&^S:tiWIS<^t:y K 

[0 0 13] 
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«i> t i 1 0 1 - i lC»J^^nTli'2>5tgS/1^r 

y h(^+ZL- 1 0 1 - i 'xCOilJ^^SJx-:^^. L i 

F' ltt=^^a-10 1-ili;fe^.^Ti^iI/t^^u/h€:^l^l 

brcmzB^n^nrzmm'f'i^m\y'-^x$>^. /s:^. 

±X(D^:j.-(D^m^^^^B'r^rztb\Z\tR^I.4> i 
[0 0 0 9] 

- (1) 

i/r i - (2) 

mi.rzm^\z\t. ^AT\z9Rr^oumm\zj^o. Fio 

mnm^^r\dyh'f-^f)^-mmj.±\zur). fif^^ 
±]*«)|fg:&S:ic:fefrtS:fe/hjt» (max 

{F' i, t i} , F i os/jxffls*?) ^mm\zfTUo 

[0 0 14] ^1t. yy:f7y^yYl5^xnm^WL^ 
Tl^fcS^T'b, 2^^*^^®-*>K±«i*<S;a:S«^JC 

ti> M^n^^JEmzni^oZ.tf)^X^U<t^^t\^^^ 

mmt^$>^. ±ieocfc^7iiSffi^^Bt^jF i ii^BSSijch 
(omm\z^^.&.y<r>^oimmm^%^^^. rut> 

WFQ7;i/::fUXAlCi:^i^l±J^^P#^JF i J^^g/JN 
rc+i-OF i OM«ffi<?)=^^a-tCjt'<<i^tC/jN$(^i;i 

mm:t-/iyu-^mz,Lrz^D.-i)m9cmz 

30 misi^nm,n^z.h\zn.^. 

[0 0 15] co^tztb. mo^D.-(Dmmm^^f£}^ 

maa^^mmF i (D]tm^{^W'\zfrut>ny3ii^^ztf)^ 

[0 0 16] U-lTTni. Haai<^^ (2) {-^rWFQfh 

40 tmmm<D^m\z-D\^^xm^M't^o mih^^mmF 1 1 
mmitf}^mmr^m\<DmmtLx. wFQ7;p=fu 
XA\z^^mm^^mmF i o^ifmzmLx. \iy h-B, 
<omm\z^^titbmmf3iaf)^$>^o m^ifi. ^ i2) (d 
m2m\z:^^^x. "fmmmr ifj^^tLxm^^^n^ 

[0 0 17] wl^0^^\z. F i (DWrW\m&Mm/^'r 

yh(Dmmf^^mmF' KDm^^wtbt^ftisb. \iy 
hmmm\zj^^Ai^mmv'^'ryh^mmt^rzmz 
mn^n^. ^tt^x.mm^^mmn^oEy h&o^ 
50 amz^^titbmm\t. mmmf)^ib<Dm^^\^&z.r 
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[0 0 18] tr^t^-^. tai3')>C7mmRtnm(Dm^^ 

IRmr^n^yh\z\t. U-{^m\z^yy (I P'\^y 

ii)mm^tix$iKi. cti6(o^yy^^^'^^rc7'-^ 

[0 0 19] Z.(Drztbs WFQ(DmW-±(D/^'ry h^h 

c(D^o\z. mm^^m\z/'i'ry hmm(DE(D.^i^ 

O^^^X^n'ry hfiL i \z^^^Mz^f)s »W± 

m (eM^x><7^iiiffl31, E t he r ne tOVLA 
NtagjfflS, I P v60:tys^3>'\yi5^M31) tlE 

^frUo^'^ti^hK^. z.o^o-f^^yy^mm9m^ 

MMl^Xl-m^m^Tr^'tV^ ^rX(D%UmM&lkW\'r 

<7)ii*sr5i^e::b, mzn^yhum(0'§imit^m^ 

[0 0 2 0] mi}')y^m&Rtm^(nmmmMtii^- 

^Lfi.\^^w.2(D^mthx\t. n'ryhum^m<Dmm 

^^n(Dmu^&^ 0 fc/h^ < WL^r^m'^ti^h^ z. t 

[0 0 2 1]^^T, ±52B(^^^y h»7-^leIJB(^(i»^ 

^^^&fC<i:^'rJC (WFQtf#±(7)R) <(^RI(7)g 

:k&mmm)tr^^j;:otj.^±m\zm^'r^i!i^^f)^$)^ 

Q7}lzi^)XAU^<D/^^y hgii7;PzfUXA^#« 
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[0 0 2 2] CCX. ±mLrz^2<0^m\Z^':>X. W 
FQ7)V::!^)XA\Z^^WrW±O)mi30>i7mARtm 

mmf)^mmir^ct<D^mi\z^^^x. wr\zmmir 

JO ^T, mz\,^<^i^^<0/t^y hi)^=¥:r-\zm^':>X 

^r^.siftw^^y hf)mmm\z3mLx\^^^^m^s> 
^tu^t^. z.<Dm^\z\t.^ (2) \z^k'f^n^n± 

omimmax {F' i, t U-lfttF' i Ofil^^iiJ? 

$ns, fi^i^±(Dti^f3')>^mmR\t. 

[0 0 2 3] m^(oj^mmm^mw-±(DmRj:Kihm^^ 

tz^. 02 1 (a) RZfm2 1 (b) IC^f Jc^JC. II 
^0[Hl^jiS(^fli;&tRTfe^«'&i: 0 fe^< c^x-i5^S 

20 i^mmmtr^o. /'^'ry hmaimjfi)m^%M^m\zm 
jDf So «£^T, F 1 <om\t.n^y hmmm9i(Dmm 
\zitmbxMm\zmmir^. mt>. m^o)^i^mmf)m 
w±<omR^±^^^^f)^f^^^rzm^\z\t. m^(Dmm 
(Dmmzitbmm^^mmF i (Dm^^M^mizmmr^c 

[0 0 2 4] m^(Dmmmm^^mw±(DmR^±m^^ 
mf)m^^rzm'^\z\t. c(o^^r^F i (DM^ummtjm 

^3\^m:i'tZ.t\Zf3:^, :t-/'<ya-Lrz^:i.-<DF 
20 i m(D^D.-(DF i t(D)tmz^\^^XMM\Zr\^-^ 

nt(r>mm\z^K^.&:F(^^oum\m'^^^'r^. m 

mcLrz^:x-(DF i <Dm^m(D^zL-\z]t-<mmzn^ 
^nm»^::t\zf^^, 

[0 0 2 5] z.<Drzi5b. ^(D^=L-(Dmm^m^j£m 
'fm^^^^mxtu^^^:r-m^±t^. ^tz. 
mmi-^mmF \<D)tm^ikmznf3:t)nt^\^^ztfi^ 
40 ^.^m^mo'j^^tim^'^xwfrUf^nt^^\ Ltzti^ 

m.tu^(r>xh^. 

[0 0 2 6] *^0.^ti. z.<D^ofs.^m\zm^m%'^n 
rzho)x\ v^FQifw±^o)^nmm\zmmr^/^^yh 
mm^^mmtmm\(Dmm\z<k^mmi^^m€Uf)^ 

50 [0 0 2 7] 
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[0 0 2 8] CW®-&tCfel,iT«. »*U<«. 

[0 0 2 9] $e.»C, ItlE^aS:, iEil*??gJCTSJ? 

see, JtS^e*. f|6«l«MUJ*S:lcT«lffi$nfcl|e 
[0 0 3 0] *fc. ±i£©g|*^l8B«©*5IM{C*5t» 

m^wc^, mmmmn^mizx^n^ntzmtEmm 

[0 0 3 1] 

(a 1) f^immmmo)mm 

Bl 1 1 nmmmzii^i!>^i>niry hX^rv^a 

X^rya-7tt. 02lC*t/'?ir>;/ hiSMgfiCJgfflU 
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tt. /'^^r-y hgftBBl. +3.-«|[Sgg2, Jt^yhT.^ 

{aiAtfH^Liftl'i I Pdnlernet Protocol) * ^/ h 7— 
ATM (Asynchronous Transfer Mode)^u/ h7 — 

[0 0 3 2] /•^ir.y hSMSSlia:. ^yh7-i^A»e>§ 
fStfc/'^^ry h©»#>i»S;+a-«l^«2 CS^fS 

fcWT. +a-«?fie8i52tt« fffijffllC«03lC^-r.fc^tC 
S#)i*/SJ*Wb©JffliaS2 1. FIFO/tUgR2 2 
t5<ki;+a-11lffijia2 3S:-€-iS:ATiK^*na. * 
fc. F I FO>ttUa52 2ttHC. h^fcu/i'lcajUT 
^-gilLTA^-^ h*fe*ft-r-Sfc*<C4^3i.-2 2-1-2 
2-n€:^-;fS:>LT«^^5nTtri5. C©^rjL-2 2-l 
~2 2-nCOliT'b, B9i8E©Hl 9IC*T=^3.-1 0 
2- 1~1 0 2-ni:llfillC. *^c, +rL-1tffia»)SS 

2 3«. ^^D.-(D^m (n^yh<o^m, n^ybm 
[0 0 3 3] ^ib\z. m^ii-^/m^mLmm^2 1 

tJti:i;fc+iL-2 2 - 1 (i : l~nOliTnA»OSE 

m \zm^^L3tmmt^ht.h\z, i\'TvYx'T=ja.- 

7 3*i?,§ttfc^*-ffiUm^(Cfi£oT< ffi^l-mt^t 
^a-2 2- i W^*-aiUaP€:fT^5<fc5tC/it3T(ri 

ATMA^r-y hfifWAiru/ V'f-^iZ'D^^X, WFQ 

a-22-l~22 - n ©5 -fe® t»f 30*3.— 

+3.-«figgS2lcS«t-5*>©-r> »8StC«^iE®01 

[0 0 3 4] U^. ±KE«+i-2 2-l~22-n© 
^■^T. WFQOTJl'rfUXA^iifflL^tl^+aL-*^ 

JCC)tiTttSiET4WFQ7;l':rfUXAH:«fcay'?^ry H 
+JL-ttfiEffl3A^e)^i!faiLfc/'«^ry VV-^ 

mmzm.\&t^iz}z^\z, ^vV'7-^mm\zi\>xv v 

^m!,^ms.^%\z\vJk\z'^-h^^^n>Tv h-ofi^s 

7 3(CS*-r'5fe®T*5. 

[0 0 3 5] m^^X, n'Tv hxy>'a-7 3©i¥iffl;a: 

«i^tc:3t,iT, m\^m^^xi^AT\znmti>. z<K>m 
(+a-iMW¥a) 3 1 tmmiEMm-s.^9L) 3 3 1 

§+a-2 2- 1~2 2-nlC*5ltSillffl^-&y^ir2/ K 
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1 »cs^-rjiiai^:£«»jthffa83 i - 1 tanB^^i^sjit 

«ai53 1 - 2 1 ICJ: 0^-<oMtB*SIS-rsc:t**Tir 

[0 0 3 6] HCT. iiai^^^^Jth#8B (Mffi^^^S^ 
SJimt^gl!) 3 1 - Itt. tttiifiOft+a.- 2 2 - 1 ~ 2 

2-ntC*5WS^II±l^-feA'>-U/ h7^-5'©1?3Hi^ta 

^R#?3jJttegK3 l-2lcm*$ll5<fc5C;5:oTl.iS. 
[0 0 3 7] itiai^^^^JthS8B3 1 - 1 

tt. ±ji©eii1tai:UTO&=^^3.-2 2-l~2 2- 

2 3*^e>A:'j$n. cne)«)x-^'<kA*-yi7ai!'1^Sg® 

scircstJi^T. (2) lc^■rl^^ 

1- ITtt, A-yi?PifttffiW=^^3.-2 2- 1 Oh7t 

n>Tv S©+:i-2 2 - i 'vroSUifl^^OJx-^^: t i . 

T, JiJgOS; (1) mS-^ (2) OffSiSrff:^!,^ A.y 
[0 0 3 8] ±i£<0#*3.-2 2- 1~2 2-n 

*!aEM-r-5^:<J:'bnjeit?afe.5. g-+a-2 2-i 

C-SK.^TrotSlHljilli^Jt^^jT-:? F ' i <DiilCOl.iT 
fe, A^r-y hX'5->':i.-^3f^eP«ptq&Ufl8g6CieiftL 
T*#. j||ffi^ltl^SlJfH|t«3 1 - 1 (C*5tt4J*:|5I©ill 

[0 0 3 9] 2ltiJ^;£^9JJt«SB (S*?#g) 

F 1 ime + k 

±ai<OiC (3) (r^-TTimett, Jlffi^^lltffii: tT 
®r-^-C$>-3T, k«, ilHI^^B#Sij7'-^'F i 

COS (3) Sr^fc-r®Hf*qT*n«. iSSPtSiJr-^ 
[0 0 4 3] 1liEli^»3 3-2tt, *iHftHi8|5 3 3 - 
gP3 l-2tcJ:SS#?«aS*ffliE-r'^<}t^fSfc(01? 
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3 1 - 2 Slffl^^B^lE'JIfSfiBS 1 - 1 *ie)©tf®i!g 

«&A*3n, m^^-mwknm i - 1 icxifss 

lc«. Hlffl^^P#Silti-St8B3 1 -\\zx^%^iMtnv 

[0 0 4 0] Sifc. ^SJ1fffi4figgl53 2 «. mfL^tn'r 

7 ft ^ IC ^ U T * > h 7 -y 5 J; 5 :f5: * > h 

*5. C©«?^!Hl»«4fK»3 2iUT«. Ci9;^«/tar«; K 

X^rv3.-5 3rtgi5t*tiT. ^uyt^mm^^ts^y 

[0 04 1] eic. nmmiEmz 3 ^i^Ei^^m^ 

^g) 33-1 tffiiEJ§^8S(}§S^^S) 3 3 - 2 ttci 
g? 3 3 - 1 jidii^SP*SlJtt»a5 3 1-1 CTH-gt$ 

aB#^jitai:®3iEii»sJE-n^n«iHif s 
^ftwctt, 2im^jeitS!jn-»8K3 1 - 1 jcrthisan 

30 fc#Stt)^^P#^!lx-^F i ISfSimaSfifeSBS 2*^ 

(T ime + k) CJJ-rS:*:/^*^*^?^^ t>©r, Jt 
«EfJ^iB**liiEli*gS3 3 - 2 JCffl^-raJcatCfeo 

[0 0 4 2] aSlSMmSKS 3- ITtt, A'>y 

U ifm&n^n.- 2 2-1 lCOt>T©x-^' F i 

ffiStSilx-^trottK^**, l^Tlc^-TiC (3) £® 

tcti)^m^<T>n^'^mt\.x\tmn^mmz-D\,^x^iE 

}g*l53 3-2lCffl:^T5J:^lC;aoTt»5. 
- (3) 

(3) ^mtz-&ts.\<^^:2.-ti^$,i,tn^^nrz^'^ m 

lme + k©tl$iSx.^F i OffiS:Jto+3.-2 2 
- i *i*-5<tW^Snfc«^) (Ctt. 3»FiO<l«:T 
ime + klc»#ft^5J:a(C. jim^:£B$SiJimffi3 
1 - lICjg^-r-S.fc^tC/ioTti-S. 
[0 0 4 4] ^mi-nti. lijEffiS^SBS 3-2Ttt, 

a^)ei^S)jtt»i53 1 - 1 twTttSsnfcMffi^jei^^ai 

^miEmfkhx. '^m\zwc%^ni>Y xifimjEfim-tit 

50 2\Zi:^mmm^Nim3\Z^sEX^^^o\ZlS.-:>X\i^ 
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[0 0 4 5] u^. ±m(Dmmmm^^ms 2f)^ibom 

tiimm^m^'r^rcnrr3i<. mm^ams 1 - i-cfi 

[0 0 4 6] ±i&<om^\z^^. ^^momimmmm 
mmm(DW}mzr:>\f^x. eiTii»^r^« ^r. /^^^;/ 

32 nc*n.Ts*r§o ^=L-m^m2<Dm^ih^/ 
m^aLmm^2 a^^;/ hx-^j^of i fop^ 

^:UgB2 2'\OS^ii^^S«jejT^lS. 
y h {C*3tt ^ h ^ t C0i^«?I#«(Cj6 i;T#tiitr'^ 
# + :i-2 2- i ^SSitTl^^, CniCcilO, ei^T 
'^^/t^^y h^-^fc-::3ViT^i. h ^ t ^y O^iKl^iS 

\zf$:^crz^:L-2 2- i tc«it$n^. 

[0 0 4 7] ^iTc. /^^y h7s^i^=L-y 31!\t. ±jS 
(?)+rL-2 2- i ^Z^i^^nx^-^^n^y hx-^OiH 
Hi/1>Jr-/ h<i:UTO^Hilli^^. ^ai<7)WFQ7>iU::f U 

T^^-So /t^^y hiil±ia54T«. /^^^y 
3tCi:»9iMt±}Ilff^^ft^$n;^cyt^^y hJCOV^T. mm 
C0$^«^tC!t>i;TeiiA-y^y h<hbT^-y h 7-^:7 -V 

[0 0 4 8] :i^X\ /"^^y hmm34X\t. ^^yhy 

*r^c /^^*y hX^r>?a-7 3TH, /t^^y hMfflS? 
4;0^e>coS*^^tt^(h> ig4(7)7D-^^-hJ;:^T 
^> ;^ W F Q 7 ; 1/ zfi J X A ^ jai ffl L X '!r s; :i - U > ^ 

ffls^ffT^toT, ms9c\zmmt^^/'^'ry h^^m 

[0 0 4 9] /^^^y hX^vn.-^ 3 0iMmi^^ 

BS^Jth»SI53 1 - 1 lc:43i.^T, A'^y^nm^fcfe^^ 

+IL-2 2- i \z^\^^xomm'f^mi^. mm(^^ 

(1) *5J;D^^ (2) ^mi^^Ztlz^DBfWLXi^^^ 
(Xx^y^Al, 7vT''yyA2-'Xx7yA5, Xx^> 
yA7) o )fe*3. 04*OXx^yyA4. Xx^yT^AS 
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lC*5frt^a!Sc t empti, Hif^OS (1) ^<kZf^ 

(2) OfhKiaStc43liTffli/^en^-^IB1Sffl<^tt8& 

[0 0 5 0] ^ft. mmmiEmssomm^mmss- 

ix\t. mm^^m\tLx^n'^nrz^:x-2 2 - \ 
(i = i-n) ::t<Dmm^i^miF i\z'z>\^^x(7.7' 
y-fAs). mmo)^ (3) \z^?>m&mmnt(Dti: 

m^m^xmtEmnnzmmLx^^^fj^m^^m&r^ 

JO (Ts^y-fAe). :i(Dltmi^^^\ts mm^tti3 3 
3- l;&^effiiE}t^eS3 3-2{C5iftl$ns* 

[0 0 5 1] Z.CX. mm^m^3 3-ix\t. mm^ 
&mmF i(Dmf)m)i(D^ C3) ^^jircLTv^ntf, n- 

@[$nfca(±I^^B#SiJF i «fF$l6HJ^JC*5i:«S 
*iJSfe«^ttiEfg^SB3 3-2Jcm:^T^o cco® 

1 - 1 tcTfi-it^nrcF i 0m^. '^^(omm'^^mM 

lt«SB3 1 -20«lS'T?ffllr^S3lffi^^^SfJx-iS^i:b 
T-?- CO ^ ^ U :^ 1- ^ (X T- >^ A 6 O Y E S h ) o 
^tf [0 0 5 2] 3lEfK^tfigP3 3- lX\t. mj^<D^ 

(3) ^S;rc$;^t.^;ie>«. ihg$nfc2lta^^BtgiJF 

1 \m^mm^m^xmtEm\\zmmLx\^^^tm^ 

n^^W:^miEf§^m3 3-2\zm^t^. rniEt^ 
^6B3 3-2T«. mmmm33 3-if)^i^o:>m^^^ 

\zm^^^X. a»F i Oil«:*«fF$?SHl^C0T i me 
i'k\zmtm^^:itxmsE't^ (XT-yyA6(7)NO 
;l"-h;J>^eXx^yyA8) o 
[0 0 5 3] ^(Dcfc'pJ^JIlStCcfcO, =^^3.-22-1'- 

2 2-na)^-^-e, A^y^nyttffi(C»^t)(^)(c::>V^T 

eosiffi^^^sjjtftffis i-2tcffl:fj$ns (xt^u/ 
:/ A 2 (7) N o s e> X x V/ A 3 X 5^ *y y A 

7) 0 

[0 0 5 4] mm^^mmit^m 3 1 - 2 1^. mm^^ 
mmi^wm3i-'if)^iE>(D. /^y^u{f^m(D^^3,- 

\z'z:>\^^x0'^^m^miEf)m^nrzm\i^^^mmy'-^^ 

40 --Xx^yr/Al 3) . iSIHi^«^??Jlt«BP3 1-2T 

i(c43frt^Fi) f)mi}i^n^ts ^mF [(Dm^^zL 
-22- lO^mmmm'f^^mmF' \tLx:kmo)mm 
'f^mnmw(Drztb\zm^vfj:\^^;^=^^)mm\z$mLx 

(Xx^y>^A14) . ^=L-m^32(Dm^':h^Xm^ 

mLmmm2 wzmlx. misi-^ntzF i \zM}t:-r^^ 
D.-22 - i^s^^m^-r^. cn\z^r)^ m^iL^ 
/m^B\Lum^2 i\z^n^^=L-2 2- lo^^ffl 

LUm^^T^LX^^^ (Xx77'A15) o 
50 [0 0 5 5] :L(D^0\ZLX. /ty^y KX^v:i-^3 
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- i Oi9cmn^y htim^m^nx, /tiry hHltbfi84 

WFQH-gC±Wig^^llireH-rS/1^r-> hiiai^^B# 
CO 0 5 6] Sfc. a|Egi«iEaS3 3*<, illa}^^I^S!JI^ 

fr* 3 c t *a i;TMffi^«p#»i«-»a5 3 1 - 1 ® n-m 

Jfcteg53 1 -2(c*(ts®s?«isS:*SiE-rsc:fr. w 

W^)t^»JJt«ffl 3 1-2 C*Jtsa*?ffla«ff>S:5 r 

mm^^m\itm^3 1 - 2 (ct5tt§ii*?sas«<is 

[00 5 7] (a2) 

mtii^3 3 - 1 \zid\,^xmtii^^mm5'-:S'(DmfEmm 
\zx±^tsntc^&nnmmt lt«* > h5^-^' * 

2 3*^e.®+i-i?ais«A^e.ttffl^nfcsaE^«« 

[0 0 5 8] dClT, CCDHSCS^-r/t^r-y hX-^v:! 
-73- 1«, f9^W01lC*tfc«(^^3#^)tCit 

F I ^ t i + k 
ffiiEii^gBS 3-2«. mm^tii^3 3- l\zrl^tii^ 

ntz€tmmmiz&'^^^x^jL-miRum&3 iicfcss 

3|6«llftffl»3 3- UCT±SE<DSC (3-1) SiKfc^^Ja: 

t,^+3.-*tfe5i:*iJ^SnfcJi^ (Ep-feT i me +k(D 
fflSrSA-SF' iC?ttS:}$-p+a-2 2- i^sfe-atfij 
JCtt. SKF' i Offl^T ime + klC 

mtm^i<t:o\z. iiiaii^)e^»jtn[g53 1- u'jts 

[0 0 6 2] ^JtJ. ±^a)S$^m«amgB3 2 A^l^^O 

sffii^»j««ic^viTfc. W)$©m 1 ^mmtek\zmi> 

©-:3®ffiglTfeoT. ltSJ*t^®+ii.-2 2- 
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LT. mmm^i!im3 2 0)Rt>r)iz. ^=.-mmm^ 

652 3*^e®+3.-f S««*^^^ffi^W«SffltilL. 

fl!i»-rai«siji9a«»as3 2 AS:^aATt»«js*tafe 
i>3.-y 3 tm:^mzwimx$>^. ua, astf^Hi 

[0 0 5 9] -r^ftto-fe. «f?3H»ail»W3 2Att. +a 

-if^jiaB62 3*^?>attsn-5+3.-'i=ait^*^e./'? 

l«fill±lSS3 3- 1 CU:^-r5.J:^»c;ar3Tt»a. 

tf. +ii-1f^iift]8P2 3*^e>+a-2 2 - I iCOtiT 

^r>y hi««ll$^1fil t i (+a-2 2 - 1 \zm/^^y 

mm t i ^miEv^mwmt bxmm^mm 3 3 - 1 

m:^f •5J:5lc*-DTtiS. ^feffi^mg83 3-l 

r3\,^xmmm^mi&ti>Wi(D&mtis.^m&mmmt 
[0 0 6 0] *#Mictt. ^attttaass 3- n?tt. 21 

x-^(«^A«+n.-2 2- i lc:-3t,iTthSCSnfcx- 

^ F i ) t . mmmwL^m 3 2 a*^ e ©sa^siix- 

3^i:UT®SiJifP$^Jx-^ t i i:*A;^)$nT, ^:©F 
i i: t i + k ( t i lcMbTalEil*?fF§$n.5fil-p. ^ 

fe^^^nfct)®) t(DM^^it^vx. itmm^f^^ 
^miEm^^s 3 - 2izmi]-r^j^o\zf3i'ox^^^. 
30 [0 0 6 1] mmtmi. mm^&m3 3 - 1 t«, + 

a-2 2- i tlOl^TOiflHliiUl^^^^Jx-^'F' 1 
tilffi^SJx-^T ime + kiffllt«ie«*. «Tlc 
S-rSE: (3-1) S;il;fc-r*^§;6i®f|^'|tatUTit$!t 
*iJSiS*Co(,»T}tiEffi*K3 3 - 2 !Ctb:;3-r«>4:-3 fC 
1S.-oX\i^h. 

- (3-1) 

§ffli:LT©k*fll#U&ffiS;fflUSCi:tCJ:0. -e® 
.fc3;*l|e|8&«iR1-«/fttt?&<, alE|IMaiSB3 1 - 1 

[0 0 6 3] ±iEw«fi£cj;o. :^mm<^f^i^mmm 

©mi^}^«^CA>*^5/'?^r.y hX^r5;a-^3 - IT 

3 - 1 \zmi^mmmiEmm^nuom\z, mtEmmm 
m^3 2 Aizxm%^ntcmmm\y'-^ ^m.&^My' 
-if tLxmf'^xif^ziS^umt. m^mzmmomi^ 
mmWi<Dm^twim\zW)i^t^. js*. ^&'¥x^4t 

50 m^fT-fSit>n?>. &LTizii\,^xit. wim(r)m4 0im-Bt 
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[0 0 6 4] rut)^. mmmiE3S3-i(omm^m 

gS33-n?tt. +3.-2 2- 1-2 2-nC0^'6T. 

x^y^Ae- Do 
[0 0 6 5] 3lE||;g^meB3 3- ITfi, F 

(3-1) ^mfttm'^\z\mm^n^mmm\z$,^c 

t^mar^-yj. ^ (3-1) ^mrz'^rs,\^^m^\z\t 
m^i^ntzmmm^zm^'^c t^^mt^. ts:^. «ihi«s 

St;:'::>(.^T«ttiEm^SB3 3-2 fcSftlSns, miEfS 
^SB 3 3 - 2 7?«, F i (omt t i + k <h(^:*:/hJt«* 

fTT^ofc^*. B9ai(^^ (3-1) ^^rc-fii^lCti^ 

KF i 0m^miEitr\zm^(Dmm^^mMitii^3s i 
- 2 ^mij-r^m^mm^&mmwrwms i - 1 

ir^-U (Xx^yT'AG- 1 (7)YES;l/'-h) , 3S^(3 

-1) ^mrz^r3i\^^m'^\z\t^mF i o^m^mm^k^ 

g?3 1 - I'vffiiEJg^rS (Xx^y^AG- KDNOjU 
-h;5ie>Xx^yyA8- 1) , 

[0 0 6 6] mm'f&mMit^^ 31-2 itiEjg 

^gR3 3 - 2j&^^)0*iE}g^tcS::^L^TifcS?^ffiIE^^!fi 

mmf^mm^^mi\zmm'r^z,t^mmb. 

isv^T'b. mmmsE33 3\z^r). m&mmmzm^ 
^^=L-miRmmm3 i\z:hn^mm^miEt^^tii^ 
xt^(Dx. mm<of^immf&m<Dm^tmm<omM.i)^ 

yh^-'$^i)^^<D^m^n^. mtEmm^m^wmt^ 
rzib\zmm'r^z,tf}ixt^<Dx. mmn^^otzi^ 

F' i i me + k 

cniicfcD, ffiiEjg^gB3 3A-2«. mm^msiss 

A-lfCT±)^OiC (3-1) *«;'^c$ftl^+3.-d^* 

F' {(Dm^m-D^^L-zz- i^^$>^t»^^nrzm 

^) 3KF' i (Offi^T ime + k(cS€«ix.^ 

cfc^JC, Sim^SPtSiJU-SCSSS lA-lJCfi^l-SJ:^ 

[0 0 7 1] ±m<Dmmzj:^s :$^^m(o^immmm 

0m2^mm\zm^^n^y hX^v:i-^3- 2tC*5 

^i^x\t. m:^mzmm(omimmmm<Dm'^tmm\z 



(9) 2002-217958 

16 

Ibis's ;i<i:t)T$^o 

[0 0 6 7] (a 3) mmmmWt(Dm2^mm(Dmm 
±m<omimmmwi\z^\^'^x\t. mmmmmssf)^. m 
af^^mmwri^m 1 - ifi^^owrwmsktLxcD&m 

U^^^S'Jx-i5' mpL^i^3.-2 2- i Jc:*5tt^x- 

3^^, cnjcis^^nr. MA«H7fc^-r/^^r-/Nx^ 

f ^ I® C7) * ^/^ ^ ^ - ^ ^ffl t/^TSffi^S'J <t <^>3lE|«lti* 

10 ikm'r^^'^)\zm^'t^z.thxt^. 

[0 0 6 8] ■r>5:t)'6. 11(007 JC^-TAy^y KX^ri; 

n.'-^3-2t^. mm<Dmi\z7ik'r/^'ry hA^i^=L- 
S«rl(lMSaS3 1 A- l\zJ:^Wrnm^X\tf3:<WrWM 

m<D^m/^y:^-^(Dm}z. mMmm^^^3 2f)^^(D 
micmmmn^K^^^^zt\z<i:^. ^=L-mmm 

SB 3 I AOMOi^^miltmSiS l-2»C:fefrt^S««l! 

mzr:)\^^x\m\iikm^^o 
20 [0 0 6 9] ti^t)-^. mm^jEm^ ^Aomw^mw^ 

3 3A-U1, jitti^^Bt?0Jlf"#S83 1 A- l»Ci5frt* 

^wxm^'^^n^^mn'y t\.x(r>mmn^y h 

g63 2f)^^(omw^nmmt(Dmmm^'tn'enikm 
^%<Dxt>^. mwm\z\t. mmmmms3A-i\t. 

^^,-2 2- i iC43l.^TfllElA'^^;/ h ^iitti bAc^lCli- 
3 2f)^ih<Dm&^M'f-^r i mefCllEJiff^Mk^JO 
^fzm (TIme + k) t(DM^]t1gt^frf3:r^X. it« 
30 W^lgm^fESIffliEgBS 3AO«iEJg^ffi3 3A-2JC 

[0 0 7 0] simTna. tiefi«iffi8B3 3 a~ it«. 

^^o.- 2 2 - i \zo\^^x(Dmmmm^^^my'-^ f - 

i (hSSEB^^Jx-^T ime + ki(^lt$(^je:^^. j^T 
\Z7Er^ (3-2) ^^rc-r7&^S^(^^PJ^1fffi<hLTit 
«*Jj^^*(C-3l>T«iE}t^gS3 3A-2JCffi*r^ct: 

- (3-2) 

fC, alE®fflESB3 3A- l(03pfS«lffigB3 3 A- 
l^T. =^a.-2 2- 1-2 2-nCO'9"fe'rA*y^ni?^4* 

i-2 2- i lC:fe^tSx-^F i) <&#tHr^m[gJC*5 

[0 0 7 2] mmtn\i. mmmjEm3 3 Ao^mmi^m 
gB3 3A-i-e«, ^m/^y/^—^tLxcomm/^^y 

50 mmy'-9\zMr^mmm^m^^m\^\z&^fi^m^^ 
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2 2-1 (Oiiai^^^^lx-^$fh^T^S9S(c43i^ 

853 3A-2[cii»-r«. 
[0 0 7 3] CZr. miEm^ms 3A-2X\t. F' 

(3-2) ^^SfcrS^ICf^, ^KF' i(7)M€ + :x- 

2 2 - i <Dmm'i^^mm(DSYw \zm^^^/'iy:^-^tL 
xm^^^wt^mm^^mmsiwms i a- i (ciifiit. 

[0 0 7 4] ffliE}i^883 3A-2Ttt. F' i 

(DmtT ime-^kt(DM^lt^<D^^. Mj^O)^ (3 
-2) ^mrc^f3i\^>m^\Z{t. IKF- l (^m^ralEffifF 

^mmmwms i a- i tcMurffiiEiQ^^tf ^^cc^ (x 

5"^;/7'A6-2(7)NO;i/-N?;>^e>XT-^yyA8-2) « 

[0 0 7 5] iitil^^P$^JH-gtSB3 1 A-lTti. ffilE 
fg^gp 3 3 A - 2 e» cDffiiEm^tc ct 0 «JMl75:ffijE;^^« 

$n;^cF' i (DM^A'-^^^-^'iibT. i^ft^^»^^JF 

Tl^^-S. L;^c:d^oT, S 1 ^JK?^aia)ll 2 8!J^««JlC:i5^*^ 
5/t>5r*y hX^v:x-^3-2lC*3l^T%, 3|E|||ffiiE8i5 

3 3Alc<l:0. iiaEBt^J1t^JcS'::5^+:x-ii^$iJ^a)SI5 

3 1 A{c:fefrt^fflg^MiE-r^c<h/O^T#^coT, mm 

[0 0 7 6] Sfc. llE^SlEgBS 3 A^^. MW^^P^^J 
ttSSRS 1 A- 1 lC:fett^&fi-gL3ag<7)*rBlA^^-^ 

;5:5C:i*3ii;T2im^^^8'JtfStSS3 1 A - 

ItRSBS l-2{C:fett^jiS^fflS^»iELT. WFQtt 

n±(^^Mmm^mm\zmiE^nrzm^m\^^xmmif'^ 
mnitm^s i-2\z^n^mifimm^m^octfi^x 

F' i ^ t i + k 
fSi^. 0 9*T. lI5*5j;O^BI7<i:|^-(7)fJ^ti, tJtS 

[0 0 8 1] Z.(DJ;:or^mmzJ:^. :^mMomi^m 
mm<Dm3&^m\Zf)^f)^^^^<ry hX^r^a-^ 3-3 
fCiSl^T'fo, alE8l«ltiiSB3 3A-Uc43frtSapl8ffijE2l 
31^ff;^j:^^tC. SSEP^^mt#S3 2 AlCT®f#$nfc 

<h, mm^a33 3A\zm^mtEmmy'-^t(Dit^ 

^m\^^^}^^:kmzr)\^^x\t. »*W(cfri£E(om mjfifl^ 
m<Dm'^tmm\zW}i^'r^. 
[0 0 8 2] tut)-^. 01 oco7P-^'\'-h^c^'r 
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t^(DX. i2ltli^^P$SiJC0H-i?ffl$:^-rif^y f-x-iJ'c^ 
aS3 l-2lc43tt^SI*?i!lS<Ofi«S. ^>i/^T«/t^r:y 

[0 0 7 7] (a4) mimmmtSt<om3^mm<D^m 

m9\Z7ikt/^'ry h7s^>^:i.-y 3-3\t. 99^0^1 

JO mmmmomi^mm\z:tsn^h<Dm^3-imm)t 
mimmmWi(Dm2^mm\z:h»^^<D m^3-2m 
m) t^u^^t>i^rzh(r)x^^o 
[0 0 7 8] ^r^t^-^. mi:mmmm<Dm3Mi^m\zf)^ 

m\zion^h0 mnsmm) \zttLx. mmmm^^ 

m3 2<Oi^t>Kl\Z. ^n.-mmm^m2 3f)^i^(D^:x- 

#ss3 2 A^^f3i^^.^f)m^^^^f}\ mmmiEms 3 
A^^, mm'^^mmmnm3 1 a - if}^^(Ds^w^^x 
20 \tfs.<f^%'^m(D^mny ^-^omz^mmn^^m 
3 2i)^i^<r>^w^nmmi^K^^'^^z.t\z^Ki. misi 
^WLtLX(omm'f'&^n\tigm 31-2 tc^s^tsss? 
9m^miE't'^^o\zti.^x\^^^MJimu^s -^oftfio 
mmz^\^^x\tmiv<wr^. 

[0 0 7 9] *at«iffifi?3 3A-UA. + 

zL-2 2 - i \z^\^^xmmn^y h^iifflurc^icff-^ 
^ntzmWi^-^nn^-^F' it. mnmmwim3 
2Af)^^(K>M&^n'r-^ t \ \zmmm^m\fi^i^^rc 

tt (t i+k) t(i>M^\ti&^fiU^X. it«fJ^ie* 
30 ^3lE«iEgi5 3 3A(^ffiiE}i^S3 3A-2lCta:^-rS 
^0\Zt^r>X\f^^. 

[0 0 8 0] sim-rntf. *si«itHffl3 3A-iT«, 

=^iL- 2 2 - i iCOl.iTOffllHli^ffi^^Bt^jT'-^ F ' 
xtm&^Mf-^t \^kt\Z'D\^^X. l^XV\Z7r.^^ 

(3-3) ^mtz'tt^m^^n^t^z.tx^mL. it 
m\^m^\z'D\^^x\mm^fRm3 3A-2\zmttr^ 

^O^Z^-oX^^^^o 

- (3-3) 

^o\z. mmmiE^3 3A-i<Dmmi^m^3 3A-i 

40 H:feV^T, 4^a-2 2 - l'-2 2-n(7)'5'&-eny^P 

^v^m\z&^^^.-\z'o\^^xmm^'^^n'T-9 m?i 

\i^=L- 2 2 - i tc*3tt^x-^ F i ) ^gCffif^flSS 

mm^m&}H \z$>^ii^m^^ ^jst s (x x a e 

-3)p 

[0 0 8 3] «im-rn«. i|e«llljE853 3 Ai^HElB^IU 

g|53 3 A- ITti. ^f^ny^-'^tLX(Dmmn^v 

50 \ A- it-^^Kfi^n^-:}]. nnmnm%^3 2 Atf^ 
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[0 0 8 4J 3i«t«ifflffi3 3A- ITtt. +a 

-2 2 - i ©iliai^^^S)Jx-^'«rtf»1-'5i}©:tC*5l,i 

^'F' i 1 1 J +ki:0;>c/hJt«*ff)S:^T, F' lO 
3A-2lCji*Dl-S. 

[0 0 8 5] liiE}i75eg3 3 a- 2Ttt, F' 

iomtt i +k<i:®:^/hitKS(0«g*. t9M<03S: (3- 
3) &ilfc-rii^»C«. SRF' i©ffl*+jL-2 2- 

S&£iiU^j£P5»JthSt883 1 A- 1 CSftlL. lilEfg 

^ttff;5:t);5:l'^ (Xx<y:/A6 - 30YE S;P- 
X7=--;/:^A4) . 
[0 0 8 61 ltiE}i^W3 3A-2-Ctt, F' i 

fflffltt i + k t(D:k'hit^(r)f^^. mljSoit (3- 
3) ^)|^Ac$;^«c(.>«^tc«. ag[F' i©MS:*ilff§ 

tmWS 1 A- 1 tC^*UT«iE}i^&fTii5:5 (T.y^-jf 

A6-3(0NO;i^-hA^e)X7^-y7'A8-3) , SIUI^ 
^»#^JH-»a5 3 1 A - 1 T tt. ^lEJgS^SS 3 3 A - 2 *^ 

e.®iijE»^cj;0!ei.s;feitE***fi:$nfcF' 

[0 0 8 7] LifcAS-pT. mi«iS}^!i«m3^}g«s|tc 
M^^ntry hX^>?3.-7 3 - 3K*t>Tt>, *fiffl 
iEgK3 3 AICJ:0. S«ES#S'm^lcS-:3'$ + :i-SW$'J 

aEB?fSiJ®»ffi3 2AlCj;t3. HKSI^OfBsSftSHSC 
[0 0 8 8] alE|8}iiE^3 3A*^ HII±l^^B#SfJ 

m^ms 1 A- 1 cJ;«t^stts*^:UTo#sltb^^B^ 

jE*fTfj:^Ci:*)iDTiia}1^^^S!JlfS[gR3 lA-1 

^I^SJitftffiS 1 - 2 C*3tt5S#?ffl314«iE1-S;i<i: 
T, WFQIf»±cD«#KM€:«ISIlCliIE$nfc<lS:ffl 
t^TMIil^^BSSiJjt«J853 1 - 2 fC*5tt-5S*?Saa^ff 

m(om^tmm(om^^m^cthX't^. 
[0 0 8 9] (b 1) m2mmmm(omm 

/t-Jr-y |>X^rv3.-7 3B»Ct5tiTt>. iliiOSlllJiS 

wmzii\^^h(omm^mt.nmz. m 2 ^c^^■r/'? 

^r>y h&aiefilcafflSnT. +a-2 2-l~2 2- 
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ix\ZX'm^t\X^^^n'Ty hx-3'5:WFQ7;i':d''J 
XAIcS:?V^TX^r>?3.-'J >i^SfT;ft^ C 

[0 0 9 0] fe*5. S2IIJfi»fS®«^IC:feV»Tt>. ± 
iSW+3.-2 2-l~2 2-n©5^T. WFQ®7;l' 
rf U X A U )5: l» + a. - S: K^-r -5 C t fc T# 5 . 

VQi7)\nnXK\Zi.^n>Ty hX^rvJa-iJVi/jas 
Jg||C*5tt«/'«^ry hX^r>?3.-7 3lCitbT. ^Itffi 

[0 0 9 1] -r/s*?-^ . sumiijEgB (ffiiE^s) 333 

tt. i|Eg|fttB8P (apili^aj^S) 3 3 B - 1 i^iEfg* 
SS (Ji^^e) 3 3B-2i:*-€-&AT«fK$n, +3. 
-MW^^BI8B(+i-S#?¥©) 3 1 Btt« iim^^^?EiJ 
^0 th^Sf (iUffl^SBt^BJU-^^g) 3 1 B - 1 tita^^ 
^SiiitKSB (a»?^e) 3 lB-2tS-?-?S:AT^^3 

[0 0 9 2] d^-C. fESt^fflgRS 3 B- U*. +3.- 
Si*?^1HlgS3 1 BlCTil^?$!l'#Sn/c+a-(C■:?V>Tt^■ 
I^S tlfc iiffi^ )tl^»J1»?8 tmmn>m t 

«ltb-r-5t)©-e*f3. ffiiE}g^85 3 3 B - 2 tt. 

aiSBs 3 B - 1 \zx'^VA^ntzmmm\zm-^^^xm.mi' 
m^n\tm.m ib- \ \z^^msiim^mjE-t'«>ii 

30 [0 0 9 3] c©,^. ^m.<r>f^\^mmm\zi3^it^^n^ 
vV7.'r'y:j.-yimi^m)<ommmjEW>i ix\t. 
my&=^^nn^nm i -uzx^n^titzny^aif 
^m<3^^^3.-omm^^nm'^m(D^x\z-o\>^x&sm 

^mmmzii^fi^^n'Ty hX'y>'i-7 3B-ctt, +3. 
-ji«?sifflies3 1 BCTa*?*iffli3nfc+i-tc-:3iiT 

mtitt><r>9m^^is.r>x\>^^. 

[0 0 94] W A tf . jiW^Sil#ajt«W 3 1 B - 2 
40 iJV^T. 2IHl^^l^?8iJIH¥a53 1 B- lA^?)®. Au/^ 

:^^a-2 2 - i SlEf8«IHi8R3 3 

B-lTtt. Cro+a-2 2 - i COliTfi-^Stlfcji 

[0 0 9 5] aflc«(c«. a/hflt©jinaTp«i^siJx-^' 

M i nFt. B#JrJ1fffi4fi£gB3 2 ;i>f.©31SBSS"J-x-^ 
T i metC^ff§<ik<£j!lDAfcffi (Time + k) i: 
50 0;*:/hJt«*ff)a:t)T. H:«W^|g«S3|68M|jEi53 3 
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^«-rntf, 3iEii«itBgp3 3B- mn^m<o 

MU^^^SiJx-^M i n F (il^$nfc+a- 2 2 - 

Mi nF^T ime + k 
alEg|«iaiSB3 3 8- UCT±ai<Z)^ (3 3) ^mtz^tSi 

-2f)^ibco^^.\zm^\^^x. mm'^^mmitmms i b 

[0 0 9 7] mSTn«, ffiiE}t^883 3-2T«, m 

m'f^mmttfg^ms i b - 2 tcTa«$n^s/heo2i 

m'^^mmy'-i^f}^^ m^mmmz^Lxn^mmk 
(otRmp^\zmmf)m^^^x. wFQ7;i/zfijXAj5i^jg 

miR9!]tm^mmmzmiExt^^o\z'/3,^x^^^o 

[0 0 9 8] _h^03lEg|ffiIEg|5 3 3 iCcfc^ffiiEMS^® 
DT. F i mwm^mir\£y hy'-i^if^-MmU^^z 
t^'Dxm^^-ni't'-'/^yn-)^mcir^t^m±L. 
^g(^saai^£p*^jjttegB3 1 - 2 iccfett^s/hfflsj? 

*^H^(^m2^j5B?^^lC75^30^S/1>!r'y hX^vo-- 

^ 3 b ^mmom2 \z^'tn^ y hum^m\zmm Ltz 
m^\zh. m^m\z% I mmmmcom^t mmzwFQ 

mm^^mmy'-^omjE^mzmB vrzWimz-D^^^ 

T> 01 2(7)7D-^Y-h^ffl«^>TeJlTlCitt§«'r^o 

[0 0 9 9] Tf^t>^. mi 2oyu-^^-h\z^'f 

3 1B-~lX\t. ny^U^V^m\Z$>^&^:2.-2 2- 

i (i^i-^n) {z'oi^'^xcDmaf^^mm^. w^t^s 

(1) ^iirXSC (2) ^ffl(/^^;i^lcJ:Oth^UTV^S 
y':fB4. Xx^;/yB 5(C*5tt^^|gc t empt^> WkE 

(1) :fe.i:D^ic (2) (oi[%mm\z^^^xm^^^n 

[0 10 0] mm^^mmitmms i-2x\t. ny^ 
utf^m<o^^:2.-\z'D\^^x(r>mmi''^mn'f-d^^s 

^-^¥{) ^WRt^ (Xx^y:/B7-Xx^yyBl 

1) o 

[0 10 1] ^tz. mmmJ!EM3 3B<7)3|ESI«^fflgB3 3 

b- 1 x\t. mmj^'^mwmm^ i - 2 jcTS/Mfi;&^ 
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\me\\^t<D\m^3k^^ ^^TJC^TS (3B) 

^SB 3 3 A- 2 ica:^-rs J: -5 JrfeoTl/^S. 
[0 0 9 6] 

- (3B) 

S*?$nfciliaj^^0#SfJx-^M i n Frc::)l/^T, b95E 
(D^ (3B) JCJ:S3iaE^S!Htffl<i:CDtfcttS:fT?^oT. 

$ ntzm^^'&nm'f- ^ tm^mm ^m^xmE 
nmzmmhx\^^^t(^m^^n'^^i> (x-r^y^Bi 
10 2) . z.<D\mm'^mmt. mmmm^zzB-it^ib 
miEmn^m 3-2 

[0 10 2] 3lE^«lfflg|53 3B- \X\t. M i 

nFOM/)^Baai<^it (3 B) :^^S;^UTl>nti(XT-:y 
:/B 1 2 0YES;i/-h). ^»iSlta^5ei^S'J'r--^$^M 
i nF«lf««Hl^JC*S<hWSL.. *Jj^^m*1iiEffi 
^ffi3 3B-2JCtH:^T^o Z.<Dm'^\t. ffijEJi^gR3 
3B-2Ttl, jgai^^BtS'JH:6igB3 lB-2fC*fUT 

[0 10 3] ^iEm^SB3 3B' - 2i)^^}Lm(Dm^.^ 
20 gtt^ch. iiffl^SSt^JJt«5gB 3 1 B - 2 ^ilEtt 
^SB3 3 B-2:;0^^(7)m^tcS^i/>T, i n F 

(= F I ) OM*+rL- 2 2 - i C0flaiHl2iaii^^P$Si] 

F' \ t\.x'Am(o'&m^'m%m%(Dfz^\zm^^Lu 

(.^/^U«lfi6JCt21t$-t^^ (Xx^;/yB13) o ^<?) 

a«$nfe4^rL-2 2- i <^)SSSiJS-^Sr+zL-«|^ 
§52 2 - i iCfeS^ 

gg2o»#i^^/s^^taLataia$2 i(03#Bg)fc*fb 

X^ii-t^iTsf-y^B 1 4). 
J^? [0 10 4] Z.<D^^\ZLX. n^yVX^'yo.-^^ 
B»cJ;'5X>;rva-U>^jQS(cJ:0j^air^#/^^^y 

4^iii;TlHl^tiffl;^$n^ CctJc^^r^o -;^> aieil^ 

mgP3 3- UC:feliT, W^(r>^ (3B) ^Sfc^^^Cl^ 
;5:e>tf(XT-»yyB 1 2(^NO;U-h). tfS^nfciUffi 

§^*»J^b. *iJ£fe^^aiEJ&^SB3 3-21^®^^- 
So IfiEJi^gBS 3-2TfrA, flfeai«^fflSS3 3- 1;!)^^ 
40 (Dn'^^&3k\Z^r5\i\X. WFQ7;l/::fUXA;&tjgffi$n 

^»Jlt»gB3 3B-2{C}i^t* S(Xx^y:/B 1 5), 

[0 10 5] :in\z^y). mm^-^mnim^^^B- 

2X\t. WFQTJl/rfUXAI^^cOTjl'rfUXATg^^ 

m\^unti^f^'^n^^D.-ii^^<Dn^y ^^'-^(om.^ 
atfg^^. S€rii^/^^5^^ab$[itfliaK2 n-**bTffi 

ptsjicfF§«Sffl^fi^T3iEgibTi^si®^tc«, 

50 a-?&^e>COA^r-/ hSIffl^fSfjhbT. WFQTJPzfUX 
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A IC cfc ^ ^ 3. - T5S« ^ n/c ^ ^ ^ ^ to (?) 7 If' J X 
[0 10 6] WFQTJPiifUXAj&tjiffl^n 

mtmmi(Dmm\zj:.^mW)i^^m€Uf)^^.^is,»m 

CO 10 7] rtSit>^. «iE}g^8S3 3B-2*^ mm 

^tUSBS 3 B - 1 lCT«^ai$nAc3lEg|fitcS-:i(.^T, ^ 

=L-miRMm^ 3 1 B omm^&mmitmm 3 1 b - 2 
\z^^mifimm^w±r^ct\z^r). mfm<r>mm=f^ 

^^My'-^(DmfEmmy'-^\zMr^mmf}m^^m 

[0 10 81 (b2)^2mmmm(Dmi^mm<om,m 

m 1 3 ti^^Bjcom 2 mmmmo)m i 

001 3JC^'r/^^'y hX^va.-^3 B' 

::ttm2mmMm<o/^^y hx^>^rL«-^3B<h«s 

A^mm^n^±x(D^zL-\z'D\^^x<Dmm^&miy' 
-^^mjE-r^tthiz. stm'f^mmitmms IB' 
- 2 \zxmm^nrc^:2.-\z»mnx\^^^/^^y 

[0 10 9] rutf-k. mmm^E3s 3B' omiEmf^ 
SS3 3B' -2\t. mm^mmssB-wzxi^m-^n 

;^cfiEaifflicS'3%>T. ma^^mmitmms ib' -2 

miEt^<m^^t^^o\zm^'^nx\^^^. 

tt. 3|feBt«ltBaS3 3B-l(CcfcUT, S/hffla)2ltm^^ 

-i57T i me\znLxw^^mk^m^xmmLx\^^^ 
tn^^nrcm^\z\t. «iEfi^ss3 3B' -2t«. 

jSUi^^^g«]ittJS?3 1 B' -2\Z^LxmJEl^^^m 
:ht^o Z(DmiEi^^\zJ:D. mm^^lt^^s IB' 
-2X\t. WFQ7)V::f^)XAf)mm^nrz±X(D^3, 

-\z'D\f^x<Dm\hf^^mMy'-^^mm±mmoT i m 

B' -2x\t. 9cnLxm^^nrzmn^m(Dmm^^m 
m^-i^^^t^^:L-<Dmwmn^^:x-mfSLm2\z so 
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[0 110] ±i6offl«jccfco. m2mmmWi<omi$^ 

mm\Zt}^f)^^n^y h7s^i^=L-y3B' x\t. wiEm 
^gB3 3B' -2lc:*5l^iT, m9i^tifS.f)^^rz^=L-^ 

'^t}yfFQ7)VdijXAf)mm^n^±x(D^=L-\zr^ 

\^^x(Dmthfmmmy'-i^^¥iiE'r^<^^^^tt% 
\z. mm^^mm)t^^3 ib' -2x\t. ^cni^xm 

0, ^(Dm(DWjmz^\^^x\tm$)^mT^. 

[0 111] -tUt^-^. mi:4(Dya—^^—h\zmt 

cfc^jc, 3iEffi«iaiss3 3B-'iT«. mm'f^^miitm 

SB33B' - 2\ZX9cffLxm9i^nx\^^^U I nPco 

(i?j>^sfrKB<7)ic (3B) ^mfzLxi^^^tn^^nrcm-^ 

\Z\tiX7^yyBl2<DYES)]^-h). ffiiEit^gB3 3 
B' -2X\t. j||ffi^^^^eJitiRS83 lB-2JC«bT 

[0 112] ffiiE}§^gi53 3 B' - 2 ;5>e>±ai<0}t^^ 

§tt^i:> mm^&miit^^3 IB' -2x\t. mm 

m7^m3SB-2fi^ib(Dm^^\zm^^^X. SKMlnP 

(= F i ) COfii^^^^a- 2 2 - i (DmlM^tii^^mm 
F' i <i:bT^*:lHl<^i^li^S^S!Jlhg(O/^«e){C0^L;^ 

ilJ?^nfc + :3.-2 2- i COiaSi]#^^:^^-«ifi£ 
gB2tCii^t* 2 2 - i (C*&fi^ 

8B2(7)S#i&*/K^ltibK!8aP2 1 (03#Bg)tc:ai* 

-r^CXx^y^B 1 4)o 

[0 113] mm^m^s sb- i ic*5(.^t, m 

(3B) ^iS;^$?S:V^i:fiJ^$nfe;5:^«(Xx 

^T'B 1 2(;)NO;i/-h). lilEfg^gP 3 3 - 2 T^l> 

m^^nuf}^-Drz^=L-^'^tsy^FQ7)i:i^) XA-^m 
^^n^±x(7)^:x-\z'D^^x(Dmih^^mmy'-i^^ 

mm±mm(DT ime + k\zmiE't^<1S7^t^ 

7/B 1 G'-B 1 9)o 

[0 114] ±aiOlfiEjt^JcSo'l.^T. iim^^Pt^J 
ittfiSSSSlB' -2JCTjiHi^^B5?3J?!>«SiE$n. «iE 
$ n;^c#ai ttJ^^BSSilx- ^ m\ ^ b (.^ / ^: U 

mm\zi^m:^nrzmt. miti^^^^mitm^s i b- - 

2Tt^. aiEJg^SI53 3 B-2;{i^e,C0^g^(cS'3*l.^T, 
SKM i nF (=F i) <om^^=L-2 2- i <7)fla|plii 
ffi^^Nf^JF' i i:LT*lHjOii<t^^Pt^JH-#(7)fci56 

3) o 

[0 115] ^(Dm. mm^^mmit^m^ ib- -2 

JCT5fefTtTii*^^n;^c^3.-2 2- iOiaSiJS^^:^ 
a-«l^gB2Jcaa-r^-«i:llJ;D, lK+:2.-2 2- 
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3#Bg)(cffl;'j-r^(Xx^yyB 1 4)o Z(7)J:o\z. m 

3B' \z^\,^x%s mmmiEisissB' \z^o. sa^ 

^J1f^tcSo*#^TCDWFQ7;H:fU XAf)m^^nrc 

m^z^^mmi^^^^rsif)^^. ^^mmRxfi^^fsi^m 

[0 116] (b3)m2mmmWi(Dm2^mm<Dmm 
mi 5\t:$imM(Dm2nmj^m(^m2^mm\zm^^n 

^tS/t^^y hX'JrvrL-^(t9F^3#R8)<hbT, 011 

\Z7h^n^v B^;/^«si 3tc^-r/^ 

x-V3>5«. ©J1S|gR5- l,X'<XyK 5-2& 
H. -T^^Xif OA:^SB 5-3 €:^;^AT«I 

[0 118] Xl^X. 0j||gi5 5- Ul. x-^^yn^ 

7 ^ iBft u ^ ^ L ;^ i laitffifig <h ifiteta t6 (c r 

HBIS $ nr ^ n > tf - iS^ T'D y ^ A ^Slfr b "5 ^ ©J 
fiB5 1&D^*^SJJ«ISB5 2^-€-;5:x.T«fi£^nT(/^^o 

Z.Z.X. »fpii«s^gB5 ui. hfiiiisseo 

SifPS^. ft#:Wf::tiA-^^y hX^>^:L-^3C^c;fe^t 
'5>3IEgt^iiEaB^cJ:^llEiiffliE^[lSc7)W5!l/^i5?!I^^^b 

> 5 (;)ftf^ttii. ^^m\z\tn^vV7.^VD.-vZQ 
xz^^im^iLmi^^ ^ 7.':rv^ 5-2 tcxn^-r^ 

[0 119] "^fz. SmggS- l(7)|(^fPS^|g^^B5- 
2tt, mfJimm(om\^\z7^^n^vV7.Tv^.-v 

ttjass 3 B ' - 1 \z^\^^mm^%n%\'f-^(n^w^ 

^©J^ggBS 2fr^, 3lEil^tHgB3 3B' - UCT^^ttl^n 
[0 12 0] L^^bX. ±ai<7)$fJ«ISB5- UCJ:^&^ 
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6 ic^-r J: o U&^^frrsi o z. tf)^rt^^ o \ZU^ X 
MWtcJtO. -E-Oiftf^«fgtcCxi;T«^«i8^HiS5A 
[0 12 1] ;r0i9!^liffl5A-5Flc^"rJ:5«c, A 

^nri^^p 3fTgfcti3lEgf±p@M^S^SE(i<:J:^^^ 
^m^Ofz,^(hm^Xhr>X. Sffi*B|±Effl;^tg^$ 

SUB mmm a^^Ws^n^. 

[0 12 2] ^fc. ^^ilS5 A-5 FlC:fefrt6±d^e> 
2fTg^fc«3fTe<?)S^M€:^H-rslRlCtt, ^-sR 
- K 5 - 3 tl:fetj-'50^L?^L^^B5^-^|gf^r^ Z. h 
20 \Z^^X. Wi.^^^W^^^'^^^'Ct.ii^X^^^oXZ 

[0 12 3] 3|EilffliE^^^^*lflg^^^L;^c 
jKJIT (®B5A#fia) . +-4^-l<5-3(C:fett^U 

20 o\z. nmmmm<r)M^)\ ( "on" ) t^^ti\t%^ 

("off**) ^^SrsBfflS^i:;'^:'^. CO^ffitc 
:feV^T+-7j^-H5-3<^)^EP+-T "on" t^^fdfl 
"off" OReS^gR^-^aSJbfct^*^, 'J^->^ 

( "on" ) ti^i^^^ ("off") icSS^^MbT 

[0 12 4] nmz. ^m^^mm.'^m.m^m^x.fz.^ 

rnx (®ffi5D#.^J , =^^-.1^-H5-3{C:fefrt^Ui5' 
40 -y^-mm^Ti^W^^^h. ®®5 EtC^-Tcfc-p 

^^X'hX.tz.o^^. ^)^-y^-^n-T^^z.h\z^ 

T^^o U^. BBBFTti. 3lEil±K€k$2 0 Om 
s (^Ug^) 1 5 0ms(^ U#)lCi9:^^^Sgl-Ti.i 

[0 12 5] ^fc, ±aiOr<h#7-i:7Xx-V3>5 

5^ Si:, /^^'y NfeiigB6Ttt. ^M^niTc^^tCfifo 
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CO 1 2 6] ±^c7)fi}fign^^, :^^m(Dm2mmmm 

-^^r-h^m^^x&sT\zmmr^. m2^mmm(Df^ lo 
2^mm\zi)^f)^^/^^y hx^>?3.-^3C3!)t®ffl$n 
fz/'^yy hmmmm 6 x\t. muFmrnm^^w^mmtv 
x(Du-^x7—iyB>b (Dmmmmmmwi^mmiz 
^wt^\z^o. mm<Df^2nmj&m(Dmi^mmmi 
sRx^mi ^pm)\zxmi&Lrc^ormmmiEWii^^ 
nfSi'Dmmf)\ ^rz\mm<D^2mmmm miiRzf 
mi2^m) \zx^i^Lrz,i:^rmmmjEmiiF^n^t> 

[0 12 7] mmmjE^fTf^owi^^xomm. 
m^mis iz^.rmm^&mmmw^ s i b - 1 ic<fc ^ 20 

3 IB' - l\zJ:^mml^^^My'-'$^<o^^(Dmn^m 

^mjR't^mm\zz)^^x\t. mi 3\z^m^yh:^^ 

xa--73B' iil^filTfe-SOl 7(Z)Xx:yyB 1-- 
B 1 !)• 

[0 12 8] ^m-rnt^. /^^^y hX^>^zL-y 3C\Z 

m<D^3.-\z'z>\^^xmmi^^mM^ifWLrz'^\z. mm 

;fe«01 3 1^^1-/1^-/ hX^v^-^ 3 B, 3 B' t 
[0 12 9] ±j2E(7)j^tB^^^^!lJtR8BtC*5l^Ta/h<i 

x\t. mmmm3s2<Dmmm^^mm\z^r^. misi^ 
ntzmmi^'&mKDm^mtmMmn^^ms 2f)^^(D 

m&mMf-'^T i me chcoM^^^fflD i f f ( = M i n 
F-Time) U< 5 - 2 tC^tel^^T^^T'S 

(Xx^>yB2 0), 

[0 13 0] m^^x. wji^mmwL&ms i (ommmjEm 40 

mM'&mm\z^^^^\z&'^\.^x. ^mm-s.mmmn 

Xh^^'^\Z\t (Act = l) > S9^0gll 3(^/\"^y 

(XT'^;/yB2 l(^YES;i/-h)0^'^^l ScOXx-yy 
6 2 2-6 2 8)0 MWrntf, 3|E^^IE*lfife/??^W^T 
fc-SS^tCti, A^>y hX^>?i-^3Ct^BSaiO@l 
3IC^r/1^^y hX^v:i-^3B' i:|SH$ICl!jf^T 

[0 13 1] CCT, n'ryVX^z^D.-y3C(0nm 
«iaiffl5 3 3 B - l-T?. «/jN«|(^illtB^^^»Jx-iS^M i 50 
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nF7&^PSlOJ1t^4fi6ei5 3 2;&^'^(7)SffiP§^Jx--iS7T im 
e tC^yUTlT^^H k €:fiAT3lESSUTl^>5 ;i<h^«IUl 
LfcS^Uxu/^B 2 2C!)N0;P-h). ffiiEft^fiPS 
3B' - 2X\t. aR^nJ^A^ofc+a-^^OWFQ 
7 ; 1/ ' j X A ^ ffl ^ n s ^ T o ^ - 1 c -::» I ^ T <7) U 
^^BSSlJx-:^' ^3|Ef8l±[EM(^)T i m e + k iC^iEf'^ 
<m^t"S (XT-y>^B2 3-B2 5,B2 8). ?a:*5, 

±.mo:>n^^m k sdf^si^^^ffi 5 2 (©3iEiai±isti 

[0 13 2] ±SE<^;r^<WFQ7;UrfUXA;(>^Mffl$ 

ti:h'r^x(D^3.-\zr:>\i^x^mm'f'^nm'f-^iim 

ra^^miE^Cct 0 5-2 tCTS^^ tlT(ri 
tznrn^B i f f <0M'b^fe«l±K«lk<^ttJcM»r5tiS 
(Xx^;/7'B2 6)o ffii£it^(7)3|ES«ID 
iff (=k) \Z'D\^^xm%tmft^^X^m't^Z.t 

'5(XT-';/yB 2 7)o 
[0 13 3] ;iOci:^JCLT. r^TcDiitlii^^PS^Jx 
-:$'7&^ffiiE$n^^:> i^W^^P$S'J]ttfi^BS3 IB' -2 
1ijEm^ffl3 3B-2?5^6<^Jg^JCSt^(.^T, 3 
i n F (= F i ) COM^^:i- 2 2 - i cDt^Inljiai 

^^m\¥' \ tLx:momm^w^nfc%(K>tz^\z 

9) o ^(7)^. M*^$nfc4^^-2 2- i (^iSSiJ#^^ 
=^:x-^fi^gB2iC3iai1-^^<h{-J;0. ^^+3.-2 2 

- i \zv&m-^nx\^^^n^y hx-i^<^Sg^ttiLii^^ 

:^:i-«|fi6®2 0S^iA,;5^/i8*5^a4LSlfflIgS2 1 (03 
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